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Effect of phosphogypsum addition on the rice husk and oil cake composting process and evaluation of its
physicochemical character as a substrate

CHEN Xue-jiao, WANG Yu-yun, XU Zhi", ZHAO Qian-xu

(College of Resource and Environmental Science, Yunnan Agricultural University, Kunming 650201, China )

Abstract:In this study, rice husk and oil cake were used as main raw composting materials, and different proportions of phosphogypsum
were added to study the effect on composting efficiency and compost quality as a substrate. The proportions added were 0, 10%, 20%, 30%,
40%, and 50% of the dry weight base. The six treatments were referred to as CK, A10, A20, A30, A40, and AS50. The results showed that the
addition of phosphogypsum was beneficial for rapid temperature increase and retaining this temperature for a long time. However, the ther—
mophilic phase was shortened when the added dose of phosphogypsum was over 40%. The content of water—soluble NH;-N, the C/N ratio,
the Ty value(the ratio of C/N in different periods from the beginning of composting process ), and the germination index(GI) during the
composting process were used to comprehensively evaluate the composting efficiency. The results indicated that the addition of phosphogyp—
sum could promote the fermentation process during composting, especially for the A40 treatment. As substrates, the total phosphorus and

total potassium contents were significantly higher in the A40 treatment than for the other treatments, and the bulk density, water—holding
porosity, and ventilatory porosity of the composting mass met the requirements of an ideal substrate.
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S LR B O AR K RE TR R R, i
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AN R AR AR B I S A A — ) B,
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R R A e P IRAL R R . — 7 I, B B 2 33
IS = AR KFLBRRE /R L 55—y T, 25 TR SRR
AL K B FRAEAEBAL 1 R A A L R 3 2 AT

HEAACHY) pH (B AT AR Z A0 5%, DR AR RS 58 A A
SRR e 3t e R S I [ FL A5l 5 DA T 52 S0 1
BRI o AFTE IR E AR T 2 &
PSR R, Y B A AN ) A A X A e T A
LU K I A P B AAREIE V8 TR I AR T e R i
TR ARSI | SR Z A ST ANBAA B P ] A5 TR B AL
AR A 2t — 2 RS Fe Rk AL R A 7 fe it
PR o

I HREHE

1.1 RBE# R

RIGTF 2016 4F 5 7 19 H % 2016 4F 6 f 14 1F
7 RO A S IR A S R = K N A T, A
26 do HHAPRE A RS ARG, WK T a2 R

HTRHRABRAR A ERIE T oA RN

TRHABE) . #4078 pH 4.5,Ca0 282.35 g-kg™,
MgO 7.65 g-keg™,Cd 0.68 mg-kg™,Pb 42.53 mg-kg™,Cr
36.13 mg-kg™', As 16.56 mg-kg™ , AR JFURILA AL 1
Bl 1,
1.2 5%t
1.2.1 I R R

AR R AT A R i B BT, U AR R e
NULRILE AR (K 54 em, B8 27 em, 5 34 cm),
A BEAE A Y JR S I OR et RS 55, PR A28 B et
SRR, B R A RO . T B R AR ARG 3
em AL AT INFT —AN/ L, 23 ROARGR Tl A K248 /ML
HEAFEIA
1.2.2 K5 Ab P

HEAARDEHESTHT , WAL TS PR MR LT B0k R
WROBEA L 2 mm G ARESENBRIR , TS &,
F B8 C/N Fe oy 30 e il AR & A HLYRECRE 52 A
A7 ), FEARE 45 3 RE A B A AL AL (R 5 FLHAR )
BB RMET  EIEA YR T E Y 10% .20% |
30% .40%F1 50% s I £ 8 (WA 8 it LT

1 A REAREUME R

Table 1 The basic physical and chemical properties of the experimental materials

JERL HIKFR 4200k Total C/ 4A Total N/ /N 41 Total P/ 4241 Total K/ H5:#% EC/ 25 Bulk
Materials Moisture Content/% g kg g kg g-kg! g-kg! mS-cm™ density/g+cm™
F#i5¢ Rice husk 7.93 421.41 8.24 51.14 16.51 1.30 1.08 0.13
WAl Oil cake 10.93 474.06 67.13 7.06 29.86 3.23 1.39 0.56
i £18 Phosphogypsum 18.89 — — — 19.76 0.15 5.86 1.12

T =" RSB A IZ AR R A i

Note: “—” indicates the index of the material was not detected.
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BEAE AN 0 /R X B(CKO) , R 1) &5 K ik
Bh 55% 3 6 MEPE(FR 2) BB E S 3 IR K
B AR PR 1 h i S min, HERE BT 4 H H
HE 1R, Z IR 3 d e 1K
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1.3.2 M5E SR S
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SCHR[14].
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EWBRV) IR ] (LG EA IR AU IR L5, BT i
mo) 1, K HHR I 24 h J5 L BRHEL & (my) , BCTE T 1D
LRk Bl T S AR E (ma) , A 105~110 “CHt
RN BET A (my) . MRS SCHER[15-16], 315507 1
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L4 RIS HHEALIE

*H OriginPro 9.1 AEVER, 12 Microsoft Ex—
cel 2007 XHARBAR A TG 5401, R SPSS 19.0
BAEXS BT AT AL BREAT 7 2200 55 1SD 28 HL#, P<
0.05 FRREFBE-

2 GRS
2.1 AR E A0 b 5 33 78 5T F i A AR T A2 4
e
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Table 2 The treatment design of fermenting materials
Qb P Ykt oy iz A BEAH N TKE
Treatments Material components Rice husk/kg Oil cake/kg Phosphogypsum/kg Moisture Content/%
CK FATEHMA 8.78 1.03 0.00 30 55
A10 FaTC+HHAL+10% B A H 8.78 1.03 0.90 30 55
A20 FATC+HHAL+20% B A F 8.78 1.03 1.80 30 55
A30 FETEHMA +30% 8 118 8.78 1.03 2.70 30 55
A40 FATE+HHAL+40% 0 A F 8.78 1.03 3.60 30 55
A50 Fe e+ T +50% 5 £ 8.78 1.03 4.50 30 55
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Figure 1 Effects of different treatments on temperature variations during the composting process
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Figure 2 Effects of different treatments on water soluble NH{~N(A) and NO;-N(B) contents variations during the composting process
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Figure 3 Effects of different treatments on carbon—nitrogen ratio

(A) and Ty value(B) variations during the composting process
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Table 3 Physical properties of different treatments after composting
Ab3 HE SALBREE WA ALBEE FERALBEE UK
Treatment Bulk density/g:em™ General porosity/% Ventilatory porosity/% Water—holding porosity/% Air water ratio

CK 0.23+0.02¢ 83.06+1.43x 49.21+2.39a 33.85+1.15be 1.46+0.12y
A10 0.24+0.01c 80.67+2.49xy 52.05+3.96a 28.62+1.69¢ 1.85+0.24y
A20 0.26+0.01c 78.34+1.01xy 45.83+1.86ab 32.51+2.55be 1.44+0.18y
A30 0.28+0.02bc 78.09+1.85xy 45.37+3.29ab 32.72+2.93bc 1.42+0.20y
A40 0.32+0.02ab 78.61+1.37xy 33.42+6.68b 45.19+£5.36a 0.79+0.23x
A50 0.36+0.04a 75.69+0.51y 34.34+2.68b 41.35+2.19ab 0.84+0.11xy

T Al — S AR NG F B ORTE P<0.05 /K- b 22 55 T35 A 30 ) Bo Ay 0 28 S AR TSR AN Rl 5 A R (xyz) . T Il

Note: Different small letters in the same column show significant differences at P<0.05 level. Different letter systems(xyz) indicate in significant interaction

between different treatments. The same as below.

FE, R K FLBREE 2 S BEn T 33.50%4122.16% . i1
B U LR R AR K S 2R B (P>
0.05), FEKWIZERSE H | BHAR 5L o Al AR o B Y By
0.1~0.8 g+cm™, FRAEAFAFT 54 0.5 g-em™1, 3% JR IR
LGP T <04 g em  ARIEAO AR E , AR BT
MAFLBREE>60% , F K FLBRE >45% , il S FLBE>15% ,
K H Gl AL BB AR K AL IR ) 20.25~0.5%) 4% 18
L A g R AR , 25 HEAAR & I 2 oA, BRAUK LB AR
PRAR , 25 A0 35 A 1 B S5 349 K 2 AR L T oK . B
2 B [ AR R AR R AR GBS R KRR
AN R SR L Ay A4O Ab BT S L T
GRS o

& AVEY AR R MR B TR T 2 R ATy 3
PERAL , i B 228 38 1 A2 5, 40 pH { \EC {A,
BIRICR RPN, EHER L TR AS Rt, Bea
IRANX HE T HEAR 4 N 4 P4 K Tox 8 .pH {51
SR HA BB (P<0.05, 3% 4), AbFRA] iR &
B, A40 Ab B LA N, 2 P KA K &,
HAEREE, 5 CK A, 250145 T12.28% .
44.34%F1 51.99% . —MeIAy, AL pH (Eh 6~
81, ZF L RTIR , Fi BRI ARUE , 5 R A HEARIL T 55 45

HERIRE ST, LA A40 Kb B S ) SE 0 B I A VR R B o
3 Hig

(MR FE MR SEAL (19 5 AL BE R, A40 4b 2
RS T A b 1 AR AR 5 Z A
RSSO, AR T HEM A e A A NH, 143
R AEHE T KR TEAS A R, HAE oK AT e {2
A 1 JET 20 B o DRI L 4091 1 85 A FEHE L 5 24
BRI

(2) HENE B I TR R, HEAA T 22
J5i 409 AT AL R A R A A S i B e T
FCAt AR B, 340 T SEAA F AN K FLBRE , DA 1
SALBE B3 T AR E L BT A 2K, BT 40% 5 11
T AE PR 25 1 RE B SRR

S E k-

(1] ¥ 7548, WP, /AL, 45, 4 AN ) I8 X g e I b FRAICR 1
BFAE]. FAFEY)#4R, 2011, 32(12) :2226-2230.
SHANG Xiu-hua, XIE Yao—jian, YANG Xiao-hong, et al. The effect of
four different nitrogen sources on rice husk compost[J]. Chinese Journal
of Tropical Crops, 2011, 32(12):2226-2230.

217 ¥ Fascss G R A MBISE(D]. Jo8) VLR R4, 2004.
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Table 4 Chemical properties of different treatments after composting

Trfftfint Total%\i;- ke Tﬁf IEZ; '(T(Jg)’] Tiﬂ};ﬁ;' T pH A EC/mS e
CK 15.070.18d 17.570.53¢ 2.77+0.06d 0.710.02bc 8.45+0.02a 1.410.08b
A10 16.610.15b 18.61+0.56de 2.99+0.10cd 0.49:+0.02¢ 8.23+0.02¢ 2.56:0.01ab
A20 17.29+0.16a 20.45+0.53cd 3.40+0.10bc 0.47+0.01hc 8.14x0.01b 351+121a
A30 15.8320.14c 22.85:+0.84b 3.71+0.22b 0.44+0.01bc 8.23+0.01b 3.6420.02a
A40 16.92+0.20ab 25.36+0.76a 42120.17a 0.42+0.01a 7.37+0.01d 3.76£0.01a
A50 15.440.20cd 21.80+0.23bc 3.05+0.09¢d 0.440.01ab 8.13+0.01b 3.98+0.03a
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